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Abstract
Diaporthe phaseolorum (syn. Phomopsis phaseoli) is a frequent fun-
gal parasite of plants, present on all continents around the
world. It has rarely been involved in human diseases. We report
a case of eumycetoma with osteomyelitis of the forefoot caused
by this fungus and diagnosed by molecular biology. The patient
had positive HTLV-1 serology and was a farmer from French
Guiana who walked barefoot. He was successfully treated with
long-term oral itraconazole (400 mg/day). A review of the litera-
ture underlines the essential roles of plants and host immuno-
suppression in this infection and the favourable outcome with a
triazole antifungal treatment.
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Diaporthe phaseolorum (Phomopsis phaseoli) from the Ascomy-
cota phylum is a frequent fungal parasite of plants [1]. This
species is present on all continents around the world, but it
has rarely been involved in human diseases. Only two cases
of invasive infection with Phomopsis spp have been reported:
osteomyelitis of the ﬁnger and keratitis [2,3].
We present a case of eumycetoma in a 60-year-old Suri-
namese man, which was due to this fungus. The patient was
admitted to the dermatology unit of Cayenne Hospital
(French Guiana, South America) for a subcutaneous tumour
of the foot. The tumour had been gradually increasing in size
for 4 years. The patient had no medical history except for
arterial hypertension. He was Maroon, had never travelled
outside French Guiana or Surinam and had lived in the
northwest of the department since the age of 14 years. He
was a farmer and walked barefoot. At the time of admission
to the dermatology unit, the clinical examination showed a
subcutaneous mass of 9 by 6 cm in the left forefoot (Fig. 1a).
The tumour was painless, not inﬂammatory, indurated,
dented, with multiple ﬁstulas and adherent to superﬁcial and
deep layers. There was not lymphangitis, ipsilateral adenopa-
thy or functional impairment. The patient was apyretic and
the rest of the clinical examination was unremarkable. No
inﬂammatory syndrome was found and all of the biological
parameters were in the normal range. The patient was HIV
negative but his serology for human T-cell lymphotropic
virus type 1 (HTLV-1) was positive. Radiography of the left
forefoot showed an irregular thickening of the cortex of the
ﬁrst metatarsal bone with a periosteal reaction and soft tis-
sue oedema. The computed tomography scan conﬁrmed the
diagnosis of osteomyelitis (Fig. 1b).
A surgical bone biopsy was carried out, but 5 days after
the operation, when the sutures were removed, yellowish
grains appeared from the postoperative wound. Histological
analysis of both bone and skin biopsy specimens showed
abundant ﬁbrosis with multiple granulomatous micro-
abscesses centered on the grains. These grains, observed
with periodic acid-schiff (PAS) (Fig. 1c) and Gomori-Grocott
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stains (Fig. 1d), comprised swollen, septate, branching ﬁla-
ments, suggesting mycetoma.
Mycological culture of these biopsy specimens was carried
out on gentamycin-chloramphenicol Sabouraud at 30C. A
whitish grey fungus with dark pigmentation was isolated
(Fig. 1e). The microscopic examination of the culture
showed non-speciﬁc colourless septate and sometimes vesic-
ular ﬁlaments (2.5–3 lm) (Fig. 1f). Mycological identiﬁcation
was performed using fungus-speciﬁc universal primers to
amplify the ITS1 region (ITS1 (5¢-TCCGTAGGTGAACCT
GCGG); ITS2 (5¢-GCTGCGTTCTTCATCGATGC)) and the
ITS2 region (ITS3 (5¢-GCATCGATGAAGAACGCAGC); ITS4
(5¢-TCCTCCGCTTATTGATATGC)) [4]. The PCR products
were then sequenced in an ABI-PRISM3100 (Applied Bio-
systems). As the fragments overlap, one sequence of 572 bp
was obtained (GenBank accession number: JF896458) and
compared against the GenBank database. Diaporthe phaseolo-
rum (syn. Phomopsis phaseoli) was identiﬁed (99% of identities
with the best-match sequence–accession number
GQ352487.1) conﬁrming the diagnosis of eumycetoma.
The patient was treated with long-term oral itraconazole
(400 mg/day). Clinical remission was noticed after 6 months
of treatment with a reduction in the subcutaneous mass and
disappearance of the ﬁstula.
Eumycetoma (or fungal mycetoma) is a localized, chronic
fungal infection of the skin and subcutaneous tissues charac-
terized by grains within the abscess. Even though Diaporthe/
Phomopsis spp has never been described as an agent of eumy-
cetoma, this species was isolated from the lesions of our
patient and associated with yellowish grains. Indeed, only
two cases of invasive infection with Phomopsis spp have been
reported in the literature: an urban gardener with osteomy-
elitis of a ﬁnger [2] and a case of keratitis after rose thorn
injury [3] (Table 1). Therefore, our case is the ﬁrst ever
description of the involvement of this fungus in mycetoma,
even though there are similarities with the osteomyelitis
described by Sutton et al. [2]. Nevertheless, as no grains
were present in the lesion of their patient, their case did not
strictly ﬁt the deﬁnition of mycetoma.
Eumycetoma, due to the classic agents (Madurella, Leptosp-
haeria, Scedosporium, Acremonium and Fusarium), is endemic in
equatorial Africa, the Middle East, India and Mexico [5].
These areas form the ‘mycetoma belt’ [6], which is character-
ized by a long dry season and a short rainy season. This ﬁrst
case from French Guiana was thus atypical because mycetoma
is not an endemic disease in the Amazon rain forest region.
Nevertheless, it is noteworthy that this case and the two
Phomopsis spp invasive infections described in the literature,
occurred in areas with very different climatic conditions
(Boston, Texas, and French Guiana), but always in America.
In the reported cases, Phomopsis spp infections were
favoured by local or systemic drug-induced immunosuppres-
sion. In the case of osteomyelitis, treatment with prednisone
and methotrexate was present [2] whereas in the case of
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FIG. 1. Characteristics of the eumycetoma
caused by Diaporthe phaseolorum (Phomopsis
phaseoli). (a) Macroscopic aspect of the lesion.
(b) Radiological characteristics of the lesion
(CT scan). Histological microscopic examina-
tion of bone biopsy (·400) showing purulent
and inﬂammatory granuloma centred on the
fungal grain and surrounded by ﬁbrosis with
(c) periodic acid-Schiff (PAS) stain and (d) Go-
mori Grocott stain. (e) Macroscopic aspect of
Diaporthe phaseolorum on Sabouraud’s agar
medium for 10 days at 30C. (f) Microscopic
characteristics of the culture of Diaporthe
phaseolorum.
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keratitis, a topical corticosteroid may have promoted the
fungal lesions [3]. The present case was not associated with
the presence of immunosuppressant therapy, but the patient
had positive HTLV-1 serology. The HTLV1-infection, which
is highly prevalent in French Guiana (4.4%) [7], may have
contributed to the development of the Diaporthe infection
via alterations in the immune response, especially in Th2
host defences [8].
The role of plants in Diaporthe/Phomopsis infections seems
to be essential. The epidemiology of these three cases shows
that this fungus exclusively affected people in contact with
plants: one farmer, two gardeners. The location of the fungal
lesions on parts of the body that are not covered was also
characteristic of plant involvement. Moreover, Diaporthe/
Phomopsis spp is a common pathogenic plant fungus. In the
case of osteomyelitis [2], the plant responsible for the infec-
tion was not identiﬁed, but a thorn of rosa spp was clearly
the cause of the keratitis infection [3]. In the present case,
the inoculation of Diaporthe phaseolorum possibly occurred
through the spines of Amaranthus spinosus (spiny amaranth).
Indeed, this plant, which is very common in French Guiana
[9], is the major wild host of this fungus [10] and is a ruderal
species that grows near places inhabited by humans.
The case of keratitis was successfully treated with a com-
bination of keratoplasty and topical voriconazole/amphoteri-
cin B therapy [3]. An association of itraconazole and surgery
cured the patient from Texas with osteomyelitis after
6 months [2], whereas our patient was treated by itraconaz-
ole alone (400 mg/day) with a satisfactory improvement.
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TABLE 1. Summary of published cases of human invasive infection caused by Diaporthe/Phomopsis spp
Country, year
[reference]
Age/sex
of patient Immuno-supression
Activity linked
to plants
Plant possibly
implicated
Clinical
presentation Site involved Therapy Outcome
TX, USA, 1999 [2] 61/F Diabetes and rheumatoid
arthritis treated with
prednisone
and methotrexate
Urban gardener Unknown Osteomyelitis Distal phalanx of
the fourth ﬁnger
(right hand)
Surgery plus
ﬂuconazole
and then
itraconazole
Cured
MA, USA, 2009 [3] 63/M Topical treatment with
steroid
Gardener Rosa spp Keratitis Right eye Keratoplasty plus
amphotericin B
and voriconazole
Cured
French Guiana,
Cayenne
(present report)
60/M Positive HTLV-1 serology Farmer Amaranthus
spinosus
Mycetoma Left forefoot Itraconazole Clinical
remission
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